Flufenamic acid inhibits osteoclast formation and bone resorption and act against estrogen-dependent bone loss in mice.
Postmenopausal osteoporosis is one of the most common types of osteoporosis resulting from estrogen deficiency in elderly women. Nonsteroidal anti-inflammatory drugs (NSAIDs) are important drugs for pain relief in patients with osteoporosis. In this study, we report for the first time that flufenamic acid, a clinically approved and widely used NSAID, not only has analgesic properties but also shows a significant effect in terms of preventing postmenopausal osteoporosis. Quantitative RT-PCR analysis showed that treatment with flufenamic acid significantly downregulated the genes associated with osteoclast differentiation. Meanwhile, RNA-sequencing and western blot analyses suggested that flufenamic acid could inhibit the bone resorption by suppressing the phosphorylation of MAPK pathways. Moreover, an ovariectomy (OVX)-induced bone-loss mouse model indicated that flufenamic acid might be a potent drug for preventing osteoporotic fractures, as verified by micro-CT scanning and histological analysis. Therefore, this study proposes an attractive and potent drug with analgesic properties for the prevention of postmenopausal osteoporosis.